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1.0 INTRODUCTION

Airport noise monitoring systems provide an important tool for

assessing noise levels around airports and provide concrete evidence that

airport proprietors, state governments and the Federal Government are

serious about controlling aviation noise impact on communities

surrounding airports.

2.0 .4HY .,ONITOR AIRCRAFT NOISE?

Monitoring systems identify the source of noise so that action may be

specifically directeo to reducing noise. Monitoring systems enable the

airport proprietor to assess alternative flight procedures designed to

minimize the impac t of aircraft noise on the communities that surround

the airport. Systems also provide the capability to investigate specific

public inquirics dariu complaints. In addition, monitoring data are useful

it assessing compliance with noise abatement departure and arrival

procedures. Further, monitoring systems can serve as research tools for

learning more aoout aircraft no)ise Vdriability, propagation and impact on

people.

The net eftect of monitoring is to provide a means to address and

pdrtidl)y alleviate a ,'-oblem which threatens to limit growth and

expansion of commerciol aviation. As the noise impacted public has

:,cLCit'i n.ore tu& nis; i Loti in technical and legal areas, airport

pi ,Pr,,Lo}r S. w-, ire nmore rrequently find ing themselves in court

trimnL m iy p )r1it -. ',: rtifioc,; with the r own noise data.
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3.0 REVIEW OF THE PROBLEM

Aircraft noise and residential developments historically do not mix.

Nonetheless, our airports are virtually surrounded by homes. It is true

that, in some cases, communities have enveloped existing airports. It is

also true that communities which coexisted amicably with airports prior

to the introduction of jet aircraft have become increasingly inundated

with aircraft noise. Responsibility for the existing situation can be

shared by all participants in the dir transportation system, local

airport communities, and all levels of Government. The growth of tne

problem has followed the growth of population, the growth of airline

traffic, ineffective, politicdlly motivated "land planning,' the

demand for housing, overiedlous real estate devel( .nts, Congressional

inaction on land use legislation, and delays in the evolution and

implementation of aircraft noise reduction technology.

4.0 WHAI A MONITORING SYSTEM DOES
I.

Most systems use monitors which provide a continuous measure of the

instantaneous souna level in the environment as well as a running total

or sutniation of the sounu erercgy whicn is accumulated and reported for

each one-hour period of the day. The one-hour summations are accumulated

to torm a grand total of the acoustical energy at the end of each day.

Sone systems dlsO simultaneously employ data processing and/or gating

tecnniques which dirferentiate between aircraft and non-aircraft noise

sources in order that the relative contribution of sources can be

assessed for each ineasurement location.

I ..



riie other key elt-ment in some systems is radar tracking information

iecorjei from tne FAA air traffic computer system. The time correlated

tracking information can be combined with the aircraft noise level

iformation to identify specific aircraft associated with each noise

event. Radar tracking data are currently used only at FAA-operated

.ashington National (UCA) and Dulles-International (IAD) Airports.

-1.1 How Typicai ilonitorinq Systems Operate

The following outline largely reflects the characteristics of the FAA

Wdstington National (DCA), Dulles International Airport Noise Monitoring

System, nowever, the general operating principles are representative of

most systems in the U.S.

Tre operational functions consist of gathering and processing noise,

nu, in some cases, radar tracking data.

The noise data acquisition involves:

1) Noise measurelment using microphones typically mounted atop

utility poles.

2) Data filtering using the A-weighting scale, an international

standard tnat approximates the response of the human ear. At

some IAD and DCA locations, an additional electronic unit has

been aJded which permits a more sophisticated measurement of

aircraft flyovers known as Effective Perceived Noise Level

(rPNL). Us'J1. is the noise measurement used by the FAA in

certiticatio, of turbojet and transport category aircraft and

heI iccpters.

3-



43) Data formatting into digital mode.

4) Data transmission from tiie monitoring sites via telephone lines

or other means to the Noise Monitoring Computer.

5) Data processing to differentiate between community noise and

likely aircraft noise events.

b) Data accumulation in appropriate storage registers.

The radar tracking cata are received in magnetic recordings and input

to the Data lanagement Computer which interacts with the Noise Monitoring

Computer to match up aircraft radar reports with likely aircraft noise

events.

4.2 What Does a Monitoring System Cost?

Continuous monitoring of airport noise usually involves the following

principal components:

a. Microphones or nyarophones;

J. Field equipnent enclosures with microphone power, signal

ore-processing and data transmission capabilities; and

c. A central processor (computer) to receive, analyze and store

data transimitted froum the field.

The purcndse cost ut an airport noise monitoring system can be

considered proportional to the number of measurement sites. This trend

!'I



is observed as sysl-Ts with more measurement sites usually provide more

data processing. Tius, centril c-,,puter costs are seen to increase with

tne numtkr of sites.

In terms of 1980 U.S. dollars, a system designed to provide

A-Weignted Sound Level (dBA), Noise Exposure Level (NEL), and Day-Night

Level (Ldn) witl cost approximately $16,000 per site plus $50,000 to

$75,000 for the central computer to purchase and install.

The personnel costs associated with operating an airport noise

aonitoring system is entirely dependent upon the degree of interest the

airport proprietor has in utilizing system capabilities. At some

airports tne indivi.ual responsible for operating the noise monitoring

sysLem has other principle duties and devotes only minimal time to

,.Jsuring that automatic reporting functions operate properly. At other

airports concerned with exploiting all of the monitoring system

cbpdbilities, tnere may be an entire office staffed with an acoustical

engineer, environmental and public relations specialists, and technicians.

The maintenance and periodic calibration of the monitoring system is

usually handled through a maintenance contract. The cost of such a

contract is approximately $1,000 (U.S. 1980) per measurement site per

Yedr. If a monitoring system operator has his own technicians to assist

iii maintenance, this cost can be reduced.

A'a



4.3 What is tnE Cost of Tracking Data Reduction?

The FAA is currently involved in changing from tape to disc recording

of trdcking data from its air traffic control radar system. In the

future, only disc format will be available. Reading and processing radar

track discs will recuire approximately $150,000, including $80,000 for a

disc drive. The disc reading cost will be prohibitive for most airport

proprietors, unless the costs can be distributed across other airport

budget areas. This option is discussed in more detail in Section 10.1.

4.4 Aircraft Icentification by Other Means

When acquisition of radar tracking information is not possible, it is

still nighly desiraile to identify the aviation noise events by aircraft

type anu carrier. 'any different techniques have been employed at

airports in the United States including:

1) Monitoring air traffic control radio frecuencies and manually

spotting and loyging events;

2) Recording time coded air traffic control tower radio

conversations and replaying the tape, matching noise events with

aircraft icentiticalion; and

3) Using information froin computer controlled, departure gate

information cisupys.



Aircraft identification remains a difficult task without radar

tracking information and research into alternative methodologies is to be

encouraged.

5.0 APPLICATIONS ADVANTAGEOUS TO THE AIRLINES

The following paragraphs provide examples of how airport noise

monitoring data have been used to support commercial aviation, while at

the same time, assessing aircraft noise exposure and working toward

minimizing environmental impact.

5.1 The FAA fixed monitoring system used at JFK for the year-long

Concorde monitoring revealed that the Concorde approach noise levels were

lower than many of the other types of aircraft using JFK. This type of

solid data quieted many of the more extreme assertions concerning

Concorde noise levels.

5.2 In June of 1978, a mobile measurement program conducted by the

FAA at Santa Monica Municipal Airport provided important data which

showed t#-it some business jet aircraft are less noisy than some

p-opeller-driven aircraft. This measurement program helped convince the

(:ourts to invalidate the jet-ban at Santa MOnica.

5.3 FAA monitoring of the Concorde SST at Dulles showed that

approximately a 6 d3 reduction in sound level can be achieved on approach

through use of a decelerating approach.

-7-



!i
4 Airport noise monitoring systems can provide competitive

incertive to airlines to minimize the noise impact on communities

surrounding an airport. As an example, consider the scenario at

Washington National Airport involving one airline in October of 1978.

The average B727 departure noise level by air carrier and measurement

location is published each month. One carrier's 727's appeared at the

top of the list for October. The ranking appeared in an article in the

Washington Post. In response to the adverse publicity, the airline

initiated changes which resulted in significantly lower levels the

following month.

5.5 The airlines will receive the long term benefits of avoiding

confrontation, protest and litigation wherever it tries to modify its

operation. As pointed out above, noise monitoring systems can work in

their favor and very often do.

6.0 APPLICATIONS ADVANTAGEOUS TO THE AIRPORT PROPRIETOR AND THE COMMUNITY

Monitoring data provide the opportunity to pursue a wide range of

analytical studies cesigned to guide the airport proprietor in actions to

reduce noise impact. Airport monitoring system data are often used to

assess changes in airport operating policy such as designating flight

tracks or instituting noise abatement flight procedures. Data can also

be used to analyze trie snort and long-term noise exposure in communities

surrounding the airport.

6.1 At the outset, establishment of an airport noise monitoring

system stimulates positive interdction between the proprietor and local

-8-



government and community groups. The selection of sites gives all

parties the opportunity to work together toward a common objectiwe. This

first step in community involvement is important in enhancing the

perception of the airport as a concerned neighbor. The National Aviation

System has the opportunity to be seen as responsive in dealing with the

complicated problem of reducing environmental impact while assuring the

highest degree of safety and maintaining an efficient air navigation

system.

6.2 An important attribute of some airport noise monitoring systems

is the ability to discriminate between aircraft and nonaircraft noise

sources. This capability provides an indication of whether or not

aircraft are the dominant environmental noise source at a given location,

thus establishing a context for evaluating the aircraft noise impact.

Figure 1 shows a location very close to Dulles International Airport

where aircraft noise clearly dominates the acoustical environment. On

the other hand, Figure 2 shows a location where other sources play a much

bigger role in creating the overall noise climate.

6.3 rhe monthly average data acquired from monitoring systems can be

used to track long-term trends in noise exposure. The trends will

display evidence of so-called "creeping incrementalism" wherein noise

exposure increases in small "insignificant" steps which, if added

Logether, represent a large change in noise impact. On the other hand,

this type of data cdai show the improvement of various noise abatement

icLions over the years. Airport noise monitoring systems tell those

., ., . ... .
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concerned with airport noise what the noise exposure is and how it is

cnanging. Figure 3 shows the monthly Ldn value plotted for a site near

Dulles International Airport over a 22-month period.

6.4 An airport noise monitoring system is capable of quantifying

changes in ambient or background noise at measurement sites. Such

information depicts the changing context for evaluating aircraft noise

exposure. Display of tiose trends is also beneficial to local and

Federal officials concerned witt monitoring trends in environmental noise

exposure.

6.5 Another useful function performed by airport noise monitoring

systems is the generation and display of average hourly noise exposure

levels. These data show the aircraft and -ommurity noise exposure

contributions for each of the 24-hours in the day (see Figures 1 and 2).

This time distribution allows the proprietor to focus on the exposure

during noise sensitive times and also to identify those hours, not

necessarily the busiest hours, during which high exposures occur.

6.6 Airport roise monitoring systems are capable of serving as

watchdogs, identifying any single noise event which exceeds preset

threshold levels. This feeaback can be provided to the proprietor,

airline, pilot and controller. Communication of this type increases the

awareness of all parties to trie objective of minimizing environmental

ruiso, impact. Single eve t "feedback information" can also be used to

address public inquiries anu coinplaints in a more responsive manner.
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o.1 Single event nuise ievel Odata can oe stored tor eaci location by

aircr att type. Eadei montin al avera.le level 1can De CL, mputed aloll) with

tie stanaaru devldtilon. Furtner, Liit, tntire SLdtlL)SL, JI. t iulIt I In LuiI

be analyzed proviUing a complete profile of variation in level uuriny tile

inoritn. Tnis variation is tile result of many influences including wind,

temperature, relative numidity, pilot tectinique, controller Uias, ano

dircrdtt weight. Using tie statistical distribution, the dnalyst can

identily what noise exposure level is exceeded one percent, or

five percent or any other selected percent of the time a particular

aircrtt type overtlies a given location. Tile select'd percentile level

can Lten ue used as tile systeiii exceedance threshold. This statistical

approach avoids establisning unrealistic tnresholds. It is noted that

the exceecenLe tnresnolu woula typically be determined for the population

ot noisiest aircraft operating at a given airport.

b.13 Au airport noise monitoring system can provide research data

with wnicn to adoress several aspects ot acoustical propagation and the

influences of weatner. Lorrelution of local meteorological data along

with ,|ionitoring duLa cal, otten explain unusudily high levels.

u.9 Monitorinuj jata can je used as a statistlcdl tool to examine tile

rdnuow variauility ot cUi,,ulatlve nuise levels at eaci measurement

location, thus providing j guide tor identitying un1usudl deviations.

u. ( Hit. dirpji',. i , ic.u.ur (.an corre i aircraft t nuise data with

pOpUI-I llln dhiS1L.y i d .J L.I cjrapil( inforluatiol to assist in developing

airport fio.)S dUdtClIilkth dI I;v-. AioLter uselil tecinique is plotting

- * - - S



(umplaint density along witn noise measurement data on the same map.

These analyses provide important perspectives, useful in achieving a

viable airport land use plan.

7.0 OATA REPORTING

An old axiom says "There is no point in debating a question that can

ue settled simply by examining the facts." As one approach to "reportinq

thie facts," consider the FAA monitoring report for Washington National

mwl Uul les.

Tne Data i'anagement Computer produces sunnary reports of noise levels

for each microphone location organized by aircraft type, airline, and

operation (departure or arrival), see Figure 4. Data files are also

maintained for nourly and daily totals of overall noise exposure.

Examples of average iourly data were shown in Figures I and 2.

Periuuically reports are issued which utilize these data along with

representative tlignt track density plots generated from the radar

tracking tapes. Figures 5 and 6 show the presentation format currently

used. Section 10.0 of this report discusses other possible modes of

presenting tne same data.

6.U FEEMLtACK TO PILUTS AND CONTROLLERS

Anotner important result of monitoring is the feedback available to

air trdtfiC controllers. There is a growing awareness among controllers

that ioise related coninunity action often results in a call for reauced

- 5
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FIGURE 4

TYPICAL. (1 I RI 1:11,T: IM'A 0! I rl

SITE: CHAIN BRIDGE AIRPORT DCA MONTH JULY

DEPARTURES

NO. AVG. MAX. AVG. DUR AVG, SR AVG. ALT

TYPE CARRIER FLIGHT A-WEIGHT IN SEC IN N.M. Im FT.

AC21 XX 1 79.0 39.0 0.7 3S3S

AC69 XX 1 72.0 3.0 0.S 209

B272 AA 1 78.0 20.0 0.S 2577

B727 AA 75 79.3 18.8 0.5 2866

B727 BN 28 81.1 23.S 0.S 2932

B727 DL 45 80.3 21.8 06 2998

B727 EA 112 79.2 19.1 0.S 2s0

B727 NA 36 80.6 21.2 0. 2646
B727 P 14 78.2 19.4 0.S 31

B727 TW 46 81.8 24.4 0.6 325l

727 UA 52 78.9 21.4 0.6 317s

8727 XX 1 78.0 16.0 015 2914

B737 P1 24 74.8 10.1 0.6 2973

B-37 UA 33 7S,3 11,7 0.6 32S5

Bl A 178.4 21.6 0.7 3392

DC9 AL 60 ?6G.5 14.7 0.6 39

DC9 EA '102 76.2 13.9 0.6 33t29

FFJ XX 3 74.3 10.7 0.6 3307

G2 XX 4 81.0 38.3 0.7 3818

HS2S XX 1 77.0 35.0 0.9 3650

L329 XX 2 87.0 39.0 0.S 290S

LR24 XX 1 74.0 16.0 1.2 682

N265 XX 5 79.6 32.0 0.2 4330

SLJ4 XX 1 74.0 7.0 0.4 21S4

TS61 XX 1 71.0 1. 0 0.9 1686

YS1l Pi 6 74.7 8,7 0.4 1938

ABOVE TABLE REPRESENTS NOISE MEASUREMENTS

CORRELATED WITH RADAR TRACK DATR FOR 13 DAYS

] Poll



capacity, conceivahly affecting controllers' salaries in some extreme K
cases. Air carriers and their pilots also appreciate the feedback which

snows the results ot their efforts to adhere to noise abatement departure

procedures. The presence of hard, tangible data provides a means to

encourage involvement and participation of pilots in achieving noise

abatement objectives.

9.0 MINIMUM NOISE PROCEDURE PLANNING

Nany airlines use tailored departure procedures designed to avoid

exceeding limits established by the airport operator. As an example, the

Port Authority of New York and New Jersey requires airlines to calculate

the takeoff noise level they expect to create based on existent wind and

temperature conditions along with the aircraft weight. If calculations

show an exceedence will occur, the carrier must offload or use a

different runway or take whatever action is necessary to avoid a

violation. Some European airports also require strict adherence to

prescribed noise abatement procedures. While most air carriers would

prefer a standardized set of noise abatement procedures for all airports,

idnd use ano topographical differences necessitate airport specific

procedures to achieve minimum noise impact in each case.

10.0 USE OF TRACKING DATA

The most severe noise impacts resulting from aircraft operations

occur in tnose areas beneath or immediately adjacent to flight tracks.

O ne analytical technique (briefly mentioned in Section 7.0), used at DCA

i r .;,..I.. . dII



and IAD, is quantification of air traffic density flowing through the

various boxes of grids overlaying the respective airports (see Figures 5

and 6). The primary flight path at DCA has been enclosed by several

boxes following the river, while adjacent areas are divided into one-half

mile squares. The IAD area has been divided into a grid of one-half mile

squares.

The shading in each box corresponds to the percentage of total

operation of transponder equipped commercial and general aviation p

aircraft which passed througn the area below 7,000 feet above ground

level during a typical day. This presentation clearly shows where the

air traffic moves. Tne air traffic flow density data are presented by

airport and direction of operation (north or south).

Another possible presentation format could show the total number of

aircraft passing through each grid block (Figure 7), while an alternative

presentation could show the percentage of the total number of aircraft

passing through each grid block.

An additional analytical tool available from flight track data (a

capability of the DCA and 1AD systems) is rate-of-climb information. By

examination of climb rates over various segments of departure tracks, it

is possible to monitor iduierence to prescribed takeoff procedures.

Individual events could also be plotted as shown in Figure 8 in order

to take a closer look at unusually loud noise events, recurring complaint

situations, and/or witly repcrLed deviations from noise abatement

- I: -
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approach or departure procedures unrelated to safety considerations. It

;nust be erpiasizeu tnat tracking data *,i.de available by the FAA are for

usc in problem solving ana analysis and not for enforcement purposes.

10.1 Other Uses for the Tracking Data Reduction Capability/Spreading

The Cost of the Tracking Reduction/Computer Hardware

It is important to note that noise monitoring systems having flighL

track reduction capd uilities can be used for other worthwhile purposes.

liie IAD-OCA track analysis capability has been used to help air traffic

control tower chiefs and airport proprietors with air ;pace management

analyses in Chicago, Los Angeles, New York, Miami, and San Francisco.

Special noise relateu track analyses have also been conducted for

Pittsburgh, Washington National, Dulles, JFK, and Philadelphia.

A further application of tracking data is analysis of fuel use. As

t,el costs have climbed, now representing approximately 30 percent of

airline operating costs, fuel conservation is of paramount importance.

Trackiny data could, for example, be used to assess miles flown within

the terminal control area for specified aircraft types for various

carriers and at prescribed altitudes. Other proposed applications

include validation of the FAA fuel-burn model currently under

development. It may also be possible to use radar tracking data for air

pollution analyses, especially investigation of particulate deposition.

A findl application of the software capabilities required for track

reouction is in airport management. The track processor would be

!~
. . . . . . . . . . . .
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avaiiable for bookkeeping, payroLI landin, f ee, and other administrative

actlvities. The multi-function approach would make it possible to

distribute capital costs for an airport noise measurement-tracking

* system, across a number ot different budget areas.

In suivnary, the track reduction capability has the potential of

benefiLlig the air traffic control tower and the airport proprietors,

envirow;:,.ntal, iccounting, arid buiiwss staffs.

11.0 USE UF MUNITURING SYSTEM DATA IN "TUNJING UP" PRE Ii EU NOISE

EXPUSURE CONTLJ,\S

* Tn flow diagram shown in Figure '4 sets out d process by which noise

contours can Lie generated. The ke-y feature ot this process is the

"feedUack loop" provided Dy ,:umuitive noise exposure data acquired

either irom continuous airporL noise monitoring systems or from

mi cro-sampl e field ne..,, sureien t poqrauis usi n, proper sampI i ng

techn iquis. Tnis predictiul proce;,., provid,_ the analyst an opportunity

to reeviluate liis inpjt a&,SSlJ)tioh- ,and -seek a reasonable explanation for

differences Ietween ir.,_asured and predicted values. If suitable

justif i-ition can be provided, the analyst reruns the noise prediction

model. Ileuretically '>,'verI iterations could be run if justified each

tIMe I,11 as, is of ')LUtL r' Mpu t ,';su ptions.

S:a_ . . .. . . . . . . . . . . . **. .. _ . ***"
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.u POSSIBLE CRIFLRIA FOR FAA FUNDED CONTINUOUS AIRPORT NOISE

, I TUt I Nt SYS iEAS

Section 104(a) of tue Aviation Safety and Noise Abatement Act of 1979

provides the Secretary of Transportation the latitude to identify

measures which can be taken as part of an airport. noise compatibility

progran. ConLinucus airport noise monitoring systems fall into this

categor).

Airport noisei monitorin~j systems can provide inportant input to the

process of refining airport noise contours.

Al I Ii rpor t noise mon i toing s,,,.Lems funded unuer the Act would be

requi ", o met niix mun FAA sp,,c iicctions. It i s expec ted that any FAA

approvc, noise moriitrinj system would have the following minimum

capdU i t lS:

1) Proviues conit nuct, measurement of dB(A) at each site.

2 Pr ,v i des hour I Y L, ddta.

v.) Pvi res da; ly Ldn lata.

'rovides sInjit (,v it iniximum A-weighted ,ound level data.
I), '1le] (;apib; it  Ps m o e

0, ~ ~ , 1J l cipl") 'i 1"" ln ludJt

a. tAircr'w, ri vc't dicc:r irintioii 1!)ility.

u . Sinq,: V even:. NEL dr o tor oac aircraft event.

c. Differntiation oetween ambient and aircraft contributions

t-) hourly Leq and Ldn.
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Uata presentation is considered a vital component ot tne noise

munitoring system. Each system Aouli be requested to suomlIt perIuuIc

(e.y., quurterly) reports to the FAA uft ice of Environment and Energy as

well as to local city, (uunty, and state governmenta] bodies and plannny

commissions. A minimum report content and format would be suggested.

Aduitional analyses (similar to those contained in the FAA

Oulles/Washington National reports) will be encouraged].

13.0 LEGAL REqUIREMENTS FOR AIRPORT NUISE MONITURING SYSTEMS

The State of California Administrative Code, Title 21, Chapter Z.,

Suucnapter 6 specifies "Ca1ifornia Airport Noise Stanuards." This law

prumulyateo in late 197U requires that any airport whicn has a "noise

problem" miust munitor aircraft noise as a means for valiuating noisC

impact contour boundaries. Continuous monitoring is required "for

airports with 1,000 or more nomes within the noise impact boundary basetj

on a CNEL of 70 dB." CNEL is tie "California Noise Exposure Level," d

measure ot cumulative noise exposure. Continuous measurements are only

required within resiuential areas wnile intermittent measurements are

jilowed at other locations.

13.1 Use ot Air~o.-L Noise ionitoring Systems as d "Passive (udru" in

Entorcirg Airport Use Restrictions

rne United States Acting Assistant Attorney General nas submitted an

A,'ILUS CURIAE brief in tnre matLer of Santa Monica Municipal Airport

Associdtion and Nationil Business Aircraft Association, et. al. versus

Al,
__ _ __ _ _ __ _ __ _ _ _ t_



Ct ut Ianta Mor icc: eL. il. In tnis brief, tnht Government introduces

tUe expression "Passive Guard," a pseudonnyim for the airport noise

moritoring system wiicri would: . . . . . . . . . . . . . . . . . . . .

"serve as a 'passive guard' aqcinst those pilots wito deviate from

acceptea techniques and fly in an excessively noisy nanner.

It employed in such a fashion, that SENLL would have no impact on

airspace management or flipjt sifety. In our vie ., that type of a

system would not 0(2 fvt r I ,',, -xemp led."- - - - - -

Tn(t orief puts fortn tiit: posi t o t iat " .once- o proprietor such

as Sart ! ionicd had ai.de Li determination ot which aircraft by type are

accep t t:ile, it coulu then employ Its SENEL, adjusL(ud to reflect that

deter,i,!iLion plus ; flltgl~l for variable conditions to id,_ntify those

pilot, operating otierwise ,i.ceptol,- aicraft tnat were Flown in an

unneces-,rily noisy tsnicn."

Ti, filin'j of t, s briel represents an important statement of U.S.

Go\erwi wrt policy co;:cerninqj the use of airport noise monitoring systems.

) ponts, of interest:

a. The airport noi,- lin, riust be applied in a nondiscriminatory

fashion.

t -lU 1

M".A



b. The exceeaance threshoc, wouli be keyed to the upper limit or a

selectea percentile of the noise level variability distribution

for the noisiest aircraft type allowed to operate.

c. If any of the permitted aircraft types exceed the limit, then

the proprietor can cite the pilots in violation.

Although the groundwork has been laid for implementing "passive

juard" type systems, many details still must be addressed. At the

presont time, no airport in the United States has established such a

system.

14.0 NJRTH AMERICAN AIRPORTS WITH PERMANENT NOISE MONITORING SYSTEMS

The following list identifies North American airports with permanent

noise monitoring systems. Airports are also identified which have

inuicated an intention to acquire a system during 1981. The vast

majority of otner airports also utilize a variety of portable monitoring

eqluionenlt. There are currently three manufacturers of airport noise

nortring systems in the United States. The list includes Bolt, Brarek

and Newman of Camorldge, Massachusetts, EG&G Hydrospace of San Diego,

(,'lifornta, and Tracor of Austin, Texas.

Washington Natiunal

Dulles International

Honolulu International



Los Angeles Internationdl

Ontario International

San Diego Internaronal

Torrance M1unicipal K
Seattle Tacomna International

Sari Fr3ncisco International

San -)ose M~unicipal I

Orange County

Burban<

Toronto (Carhwdj

Read-ivii.1vievv Airport (Sdnta Clara County, California)

L aGu ardi a

JFK '.rternati ,na 1

Iewark IntL(ritional

Santa Monici '1uicip.Al

C levc'iano .:werridtioni

Lofly Je!acli ilussi!:e; Systpm Acquisition in 1981)

ransus City Internationdl (Possible System Acquisition

kf' u RI N J 1 0, 1 b INM EUROPE AND JAPAN

ipeir) tonstr,,, ') -t -i,I. nilse monitoring systems include

1'riu I m,; Kji (bi ,, I I1rjcern, Compagnie Internatilonale de

Ser'V1 L", :f1 uiat I a1 d hI'IlCt) 1.ompany, anid Siemens, a German

mlanut w(turer. A pa-t ial lii of ir-ports withi noise monitoring systems

IS Prov1U.pn below.



- London/Heathrow, U.K.

- Paris/Roissy-Charles de Goulfle, France

- Paris/Orly, France

- Nice/Cote d'Azur, France

- Toulouse, France

- Zurich, Switzerland

- 3asle/Mulhouse, France-Switzerland

- Geneva, Switzerland

- Oslo, NorWdy

- Copenhagen/Kastrup, Denmark

- Istra, Frdnce

- Lyon, France

- Bordeaux, France

- Stockholrn/Arianda, Sweden

- Sttckiolm/ii-omia, Sweden

- Budapest, Hungary

4Ja an

- Tokyo

- Osakai

- Fukuoka



16.0 RELATED RESEARCH AND DEVELOPMENT

The FAA is currently completing a performance study of the IAD-DCA

noise monitoring system. The results from this analysis are expected to

provide practical recommendations for upgrading overall system

functions. Study areas inulude:

a) Event thresnolo settings;

b) Aircraft dlscrimination accuracy;

C) Calibratici Stabii L .,j

d) inu nXoise iflt ..Th

A separate t sk involvt,,, ;e:Jn anti installation of wind

detect.ion/cutout harawdre iiid software. This enhancement is expected to

result in more accurate 2,an::ification of ambient noise.

h toiiJ task invoived deNt:opMent of a p'iototype position

discrimination sys'.;,n which will imp'ove the aolity to separate

commurityv ie evt V., rrrafi noise eer t s. The discrimination

system uses, an inexpensive icrophone arrjy driviig a phase comparison

network to determine tue noise source location. In another area the

IAU-L)CA Sy,.,tcm is , Lu vciidate the FAA Integrated Noise Model,

a COIl1pILt'r i)JSP( nU c ,n ur geiierating methodology. It is planned to

repc.it pasP: 01 the , ,n process for anotrer airport equipped with

a conlt tr h , ,lon itu" y,, m.



17.0 FAA AIRPOT N2S' )NTORING ?,"ETY INFORMAIION EXCHANUE PROGRAM

rie FA/\, Gf icu tof i r'roinmenL and Energy is establishing a

'iclearingnouse" for infor~riatll.n and developmneits pertaining to Airport

Noise Monitoring Systemis.

Program objectives include exchanging technical and application

information concerning:

1) Noise event type discrimination

2) M~icropriones atid iiydrophones

STel eprine line "(rrors"

I) Effects oi- wind on syste m performance

5) <t4L- e lection

o) Thresnold djstrient

')Data storage and aianagemnent

83) Data processing

R) eport formatt ing

lJ' 4nalytical presentations

Flrt ier, tne program will foster discussion and assessment of noise

iiwr~i'ij systeii specifications anu provide guidance, to prospective

pi~rct;ast.r' if nire ie on itoring systems.

lratoiimatiofr wi i] also be providect concerningy mobile noise mnonitoring

-1 I 101I , Il it rw ,ampTIJ' i ing1, stat ist icd I requirements, 'eployinent

L11Ini uI-, , in6 preparatio oilt env ironmnentd 1 assessinentS.

_4 i
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